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ABSTRACT : Evaluation method of soil fertility by combination of soil color characteristics
and survey data from soil map as well as chemical properties was investigated on total 35 field
and pot experiments. Total 35 tobacco fields including 11 fields located at Cheonweon county in
Chungnam Province, 9 fields located at Goesan county in Chungbuk Province, and 15 fields
located at Youngcheon county in Kyongbuk Province were selected in 1984 to cover the wide
range of distribution in landscape and soil attributes. Yields of tobacco grown on the plots of
both the pot and field experiment which were not applied with any fertilizer were considered as
basic fertility of the soil (BFS). The BFS was estimated by 32 independent variables including 15
chemical properties, 3 color characteristics, and 14 soil survey data from soil map. Twenty-four
independent variables containing 16 quantitative variables selected from 24 quantitative variables
by collinearity diagnostics and 8 qualitative variables, were classified and analyzed by multiple
linear regression (MLR) of REG and GLM models of SAS. Tobacco yield of field experiment
showed high variations by eight times in difference between minimum and maximum yield
indicating the diverse soil fertility among the experimental fields. Evaluation for the BFS by the
MLR including quantitative variables was still more confidential than that by a single index and
that showed more improvement of coefficient of determination (R’) in pot experiment than in
field experiment. Evaluation for the BFS by MLR in field experiment was still improved by
adding qualitative variables as well as quantitative variables. The variability in the BFS of field
experiment was explained 43.2% by quantitative variables and 67.95% by adding both the
quantitative and qualitative variables compared with 21.7% by simple regression with NO;-N
content in soil. The regression evaluation for the best evaluation of the BFS of field experiment
by MLR included NO3;-N content, L value, and a value of soil color as quantitative variables
and available soil depth and topography as qualitative variables. Consequently, it is assumed that
this approach by the MLR including both the quantitative and qualitative variables was
available as an evaluation model of soil fertility for tobacco field.

Key words : tobacco field, fertility evaluation, soil survey data, soil color characteristic,
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Tabie 1. Distribution of fields classified as specific group from soil survey data on detailed soil map

Drainage Class

Excessively Well Well Moderately Well Imperfectly Poorly
*2 27 6 ~ ~
Available soil de pth
0-20cm 20-50cm 50-100cm 100-150cm 150cm <
~ 13 7 15 ~
Suitability Class for Upland
1 2 3 4 5
1 16 3 11 4
Topography
Mountain Hills Rolling Foot Slope of Mountain Valley
~ ~ 5 17 3
Topography
Valley Fans Alluvial Fans Dilluvium Plain Riverbed
9 ~ ~ 1 ~
Parent material
Alluvium Dilluvium Colluvium Residium Allu.-Colluvium
1 ~ 13 35 16
Soil texture
C ~ SiC SiCL ~ CL SC ~SCL Si~ SiL L SL~LS S
~ ~ ~ 12 9 14 ~
Acidity
Neutral V. Weak Acid Weak Acid Strong Acid V. Strong Acid
2 4 6 16 7
Slope (%)
0-2 2-7 7-15 15-30 30<
1 17 12 5 ~
Depth of A-horizon(cm) Gravel content of A-horizon(%)
Min. Max. Average Min. Max. Average
9 30 15.0 0 62.2 12.2
Sand (%) Silt (%)
Min. Max. Average Min. Max. Average
16.4 79.4 49.2 12.6 66.5 37.8
Clay (%)
Min. Max. Average
3.2 36.1 13.1

* Number of field classified by specific group
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W BEE Bk EAL AYE 9 AR
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AorEr} 127 Earo|glal EoFAEE 7FAA o)
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279 WSE B}

t 71 AL HrkE g85e Calh AEE
4% 28.7~146.0 mg kg™, Auto clave JEAL

26.8~119.0 mg kg, 2F SreuikE YA

NOs-N&= 14.6~130.3 mg kg™, 0.01M NaHCOs
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1270 mg kg'o2 WEASF wlgol ZH7 121%
gl 43%9] clekst EEEE Jebde) 2ela &
HQIA ke 68~978 mg kg, X3 LEFS

P [

N

]

ot

Tabie 2. Chemical properties and color characteristics of experimental soils

factor Min. Max. Mean Std. Dev. D.V.(%)
pH(1:5 Hy0) 44 6.5 5.3 0.6 10.9
T-N(g kg™ 0.4 2.3 1.0 0.4 41.1
O.M.(g kg™ 3.1 38.1 14.8 6.8 45.8
NO3;-N(mg kg™ 3.4 85.0 13.6 17.2 127.1
NH;-N(mg kg™ 24.7 127.0 585 25.1 428
CaCly extract.-N(mg kg ") 28.7 146.0 59.0 23.7 40.1
Auto. clave-N(mg kg™ 26.8 119.0 58.1 20.8 35.8
Incubated Noz-N(mg kg ™) 14.6 130.3 14.6 25.5 50.1
UV-Abs.at 200nm 0.19 0.9 0.48 0.21 42.7
Ava. P,Os(mg kg™) 68 978 560 262 46.8
Exch.-K(cmol* kg™ 0.31 2.18 0.80 0.36 45.7
Exch.~Cal(cmol” kg™) 0.9 9.2 3.2 41.8 55.5
Exch.-Mg(cmol® kg ™) 0.5 6.0 1.9 1.3 69.6
C.E.C.{cmol" kg™ 5.1 255 11.4 4.2 46.0
E.C.dS m™) 0.13 1.72 0.32 0.27 84.0
Color-L value* 39.5 60.5 51.9 5.2 9.9
Color-a value*x 1.5 7.7 4.6 1.6 35.1
Color-b value#*x* 12.7 24.4 19.1 3.0 15.7

*Color L value : lightness, +100(white) ~0(black)
*+Color a value : Redness, +60(red)~-60(green)

#xxColor b value : Yellowness, +60(yellow)~ -60(blue)

Table 25+ FAESFe] ok 33t at MEA
3k 2EE vebd Zlolvk.  Eeke] pHE 44~
6.5, 7718 ek 3.1~38.1 g kg, WAL ek
2 04~23 g kg, AAZ oz T8t B F 9

- O

0.31~2.18 cmol kg™, oFo)ex)3l
emol kg o2 A|PEAT| t}
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PHEE Lzke] 39.5~60.5, 4 ZE=E Jehhe
agkel 1.577.7, ¥ Z=E viehl= bgkel 127~
2449 X5 Hgov] azh 3BIA%EA b &
FEHAE 2o

Table 3. Yield of tobacco grown on the condition
of no fertilization

Std. C.V.
Dev. (%)

206 538 350 87 249
450 3610 1,645 649 395

Experiment  Min. Max. Mean

Pot(g plant™)
Field (kg ha™')

Table 32 EEAQT EAAR] dx L
EE b Zoloh T dxe] FL
Ege) ngxol wel Z AolE Ho, Mk 57
T} 2l FaFe] ol TEAuolA 262 X}
ol H3 EAuE 8.0 el XolE Hch
e o2 AuiEe] =4 ZEA R 2l
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3 glekm Az 3 oolid olf = Eok

Q
°
sy wleclo Eodel NSRS T %7}

Table 4. Cprrelation coefficients(r) between
tobacco yield and physico-chemical properties in
experimental soils

P e el

Pot Yield(field) 0.469™
Ava. PzOs 0.457“
Color-a value 0.433"
CaCly extract.-N 0.421"
Auto. Clave-N 0.418"

Field NO3-N 0.523"
Incubated NO3-N 0.433"
Electrical conductivity 0.424"
Color-L value -0.374"

* *+Significant differences at 0.05, 0.01 levels
of probabihity, respectively

Sl aL AlESIY W QAellA FHrle] AFE
7h ARG bl W ¥lez Ap7tE,
Table 4= EEAIRT ZAAYL] Fu] A0
Al Ak Az ekt Y A3E 4+ 3
SAAEE Ve Aotk FYL Eoko) oz T
EAYY] g ZAAYEY FEHE r=047F4
oA Ade A4S Eo JodHo AuAs
7F ZA gk, LEA = AE370] AdgHe
2 2457 g = fo4 de AR
Ze R ER TAAEY Ao dEA O
Elsieh. FEAIYS] gz FE §94 Jde 4
e vERd SMAIES KRUA ool ZAH
o7 F75M 5 Sle AUl A4 FHrba
CaCl; ® Auto clave HEAA4 zaglxn 4 E4
9] agk Solch wbHol A ] Ax fake
A Aa 9 A7AEESY A 549 L §
AUE S Hdoh EAzAA b &x9
LA WAL e Aog Aud AAdegAs gl
ANAEEE AN Eo¥Bundy et al 1993,
Vanotti et al. 1994, Durieux et al. 1995; Fox et
al, 1978, 1993; Hong et al. 1990)% AlAzu] Eok
(= 5 1996, & 5 1996, & 5 1998)o Wizt &
kol ALFFEHY FHulollA Autd FaAHSEE
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g B5elq Eoel 4 EA4gel Az
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Tavle 5. Standardized partial regression coeffic-
ients of physico-chemical properties of soils for
tobacco yield

Yield
Properties Pot Field
experiment  experiment
pH -0.204 0.566
oM 0.061 -0.162
Ava. P:0Os; 0.496 0.214
E.C. -0.188 0.221
NOs-N 0.257 0.231
NH,-N 0.109 0.290
CaCl, extract.-N 0.432 -0.092
UV-Abs.at 200nm -0.401 0.025
Auto. clave~N -0.010 0.278
Exch.-K -0.054 -0.082
CEC. 0.152 0.155
Clay content -0.223 -0.086
Color-L value -0.501 -0.282
Color-a value 0.729 0.467
Depth of a~horizon -0.115 -0.057
Gravel content in 0.055 0.149
A-horizon
FEo gt TEE HilH AFE Jekd Aol
ch EE8E A3 Al £42 SASS REG
S8 STB ARl ofsiel BAHg EEA
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Table 6. Coefficients of determination{R®)of
multiple linear regression between tobacco
yield and available indexes selected from soil
physico—-chemical properties

Multiple Regression

Exper- .
. Simple
iment . .. .. *Quant.+
Chemical Quantitative Qualit,
0.209 .
Pot (Ava, P,O5) 0.278 ++(.582
. 0.274
Field (NO~-N) 0.274 0.430  *x(.663

*Quantitative and qualitative indexes

#*A vailable indexes selected by MLR with
quantitative variables
for pot experiment ; ava. P05 CaCl
extractable N, clay content, L Value of soil
color, and a value of soil color
for field experiment ; NO3~N, L value, and
a value of soil color

*+%A vailable indexes selected by MLR with
quantitative and qualitative variable
for field experiment ; NO3;~N, L wvalue of
soil color, and topography
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AR WEE ol9loll Ml riokt 373915
09 ¢ S F4H H5ET P G5y
AEAE Felssick. AR WG5S Table 1

3 ol ARAez EHste] 72 AbEE class
2 AR ofm) AR W WS
SAS GLM 22| solutiond Axz 2413,
2 Az IAAGY] AL i HrlellA f-9
A Sl AR e 3 B Wy F
olal A% EAo| E3Y thEAA ARASI)
L 0.66320% A molHel AHAA Wz A
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AATNA ek APFerh Az A4l 2
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Qe wise] Autolel Azch olg Zo| A
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s Fslo] B7tol] E3HA)7)
AREE v S| wlgsiA B

gslo] Hrlshe A7+ (Khakural et al 1996a
& 1996b, Girgin et al 1996, Bruulsema et al
1996, Wibawa et al. 1993)¢} f-Akslgich.  whebA]
B vE g H7IRel Qo] w|Skol Hoist
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U 4RI BAL g 23 Hrt
Bt uld @ oz Azkmeh ol4e] Az
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Table 7. Regression equation by multiple linear
regression for predicting tobacco yield of field
experiment.

Variables R Equation

. Y=3085.364+2-.6654X*-46.315
Quantitative 0.430 4X,+148.7360Xo0

Quantitative
and Qualitative

Y=4518.40+25.366X5-58.01X 9+
105.353Xx+**Est. coeff.of Xz

*Xs=NO3-N, X19=Color-L value, X»=Color-a value
++Estimating coefficient of Xa(topography);
Foot slope of mountain=-8891.813, Mountain=
-4432.356, Rolling=-803.904  Valley=-1484.485,
Valley
fans=-367.88, Plain=0
NB;4 variables from 16 variables were selected for
evaluation model by MLR with quantitative and
qualitative variables.
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